Effects of graded levels of tissue oxygen pressure on dopamine metabolism in the striatum of newborn piglets.
The effect of graded levels of tissue hypoxia on the extracellular levels of dopamine, 3,4-dihydroxyphenylacetic acid, homovanillic acid, and 5-hydroxyindoleacetic acid has been monitored in vivo by microdialysis. Reproducible levels of decreased oxygen in the brain were obtained by increasing the rate of ventilation from the control value of 25/min to as high as 95/min. With increasing ventilatory rate, the oxygen pressure in the cortex decreased from approximately 40 torr to 16 torr. As the oxygen pressure decreased stepwise from 40 to 27, 22, and 16 torr, the dopamine levels in the extracellular medium rose by 70, 90, and 150%, respectively, returning to baseline within a few minutes of return to control ventilation rates. Levels of the catabolic products 3,4-dihydroxyphenylacetic acid, homovanillic acid, and 5-hydroxyindoleacetic acid decreased with decreasing tissue oxygen. Unlike the dopamine levels, these catabolite levels continued to decrease through 30 min of recovery (to 50% of control), returning to baseline only after recovery periods of 1-2 h. These data suggest that hypoxia induces long-term alterations in the neurotransmitter turnover. The marked effects of mild tissue hypoxia (decrease of oxygen from 40 torr to 26 torr) on both the extracellular dopamine concentration and dopamine metabolism indicate that the metabolic consequences of decreased tissue oxygen pressure extend to higher values than generally appreciated.